Objectives: Transurethral resection of prostate (TURP) is the gold standard treatment for symptomatic prostatic bladder outlet obstruction. Haemorrhage during and after TURP can lead to signi¿ cant morbidity and mortality. The purpose of this study was to assess the inÀ uence of anaesthesia, operating time, weight of resected prostatic tissue and its histology on blood loss during and after TURP and to revisit the available body of evidence in the literature of urology. Materials and methods: This is a prospective study of a cohort of 100 consecutive patients who had undergone TURP over a period of one year, where the data was collected on a performa speci¿ cally designed for the study, which included the type of anaesthesia administered, resection time, amount of blood lost during and after TURP, weight of the resected prostatic tissue and histology. (3-45) ; GA: 18.00 (4-60) gms) were similar between the two groups. There was a trend towards increased blood loss when BPH was associated with prostatitis (N=8). Of these, 3 patients required blood transfusion as compared to 1 patient in rest of the group, although this was not statistically signi¿ cant (95% C.I -67.2 to 1120.4, p = 0.87).
T ransurethral resection of the prostate (TURP) remains the gold standard surgical treatment of benign prostatic hyperplasia (BPH) causing symptomatic bladder outlet obstruction (BOO) 1 . Haemorrhage during and after TURP can lead to signi¿ cant morbidity and occasionally prove fatal. Some authors have reported reduced blood loss when TURP is carried out under SA 2, 3 , while others have failed to demonstrate this relationship 4, 5, 6 . The other possible variables which can inÀ uence the blood loss are the weight of prostate resected, resection time, histology of the gland, presence of urinary tract infection (UTI) and preoperative administration of aspirin 5, 7 . In this article, we present the outcomes of the afore-mentioned variables on the blood loss during and after TURP from a prospective study and review the literature relevant to contemporary practice.
Maaterials and methods
A cohort of 100 consecutive patients with symptomatic BOO, who had undergone TURP during a period of one year, were included in the study and data was collected prospectively in a speci¿ cally designed performa. Preoperative work-up included clinical evaluation, full blood count, estimation of urea and electrolytes, coagulation pro¿ le, midstream urine culture, estimation of À ow rate, electrocardiogram, x-rays of chest and abdomen, ultrasound scan of kidneys and bladder, and a transrectal ultrasound scan of prostate. UTI, when present, was treated with appropriate antibiotics. Sixty seven patients underwent TURP under SA using 0.5% bupivacaine and 33 patients received general anaesthetic. The type of anaesthesia was decided by the anaesthetists, although patients with respiratory and cardiovascular co-morbidities were more likely to be given SA.
All patients underwent TURP using a 24 Fr gauge ¿ bre-lit resectoscope with continuous irrigation of the bladder with 1.5% glycine solution. The resection time was measured from the insertion to the removal of the resectoscope. For each patient, the weight of the resected prostatic tissue, type of anaesthesia, histology of the prostate and the blood loss during and after TURP was recorded. Normal saline was used for irrigating the bladder postoperatively. All irrigating À uid used during the operation and postoperatively up to the time of removal of the catheter was collected, heparinised (1500 IU of heparin for every 8 litres of À uid), mixed well and after recording the total volume, samples were collected and the haemoglobin content was estimated using a HemoCue haemoglobinometer (Fig 1) . The blood loss was calculated using the following equation:
The results were assessed using Mann-Whitney U test, with p<0.005 taken to indicate statistical signi¿ cance.
Results
The demography of the patients is shown in Table 1 . There was no signi¿ cant difference between the age (Table 2) did not show any correlation with the histology of the gland, although there was a trend towards increased blood loss in the presence of prostatitis compared to benign prostatic hyperplasia alone (95% C.I -67.2 to 1120.4, p = 0.87). Three patients with prostatitis required blood transfusion in the postoperative period. Twelve patients had associated UTI diagnosed in the post-operative period where the total blood loss was not signi¿ cantly different from than those without infection (Table 3) . Pre-operative catheterisation of bladder to relieve acute urinary retention did not inÀ uence the blood loss in 25 patients (Table 4) . Aspirin was discontinued 10 days before TURP in 8 patients and interestingly, the total blood loss was less than the rest of the patients (Table  5) . No signi¿ cant changes in the serum electrolyte concentration, TURP syndrome or mortality were observed post-operatively. . The weight of the resected prostate and a resection time longer than 60 minutes was shown to correlate with increased blood loss in two studies 5, 8 , while this has been refuted by other study 6 . Likewise, the histology of the prostate is shown to bear no relationship to the perioperative blood loss 8 . In our own study, the weight of the resected prostatic tissue, resection time and total blood loss following TURP were similar to other published studies, however there was no convincing correlation between the afore-mentioned variables and the perioperative blood loss.
Concomitant UTI is associated with signi¿ cant secondary haemorrhage following TURP although there is no associated increased perioperative blood loss. Administration of prophylactic antibiotics has not shown to inÀ uence the outcome 9 . Intake of aspirin while undergoing TURP is associated with increased blood loss which has been con¿ rmed in prospective randomised placebo-controlled trials and its discontinuation 10 days prior to surgery is recommended 10, 11 . Patients with high risk of deep vein thrombosis and pulmonary embolism should receive low molecular weight heparin in the perioperative period as there is no increased risk of bleeding 12 .
The type of irrigation À uid such as 1.5% glycine and 2.7% sorbitol-0.5% mannitol as an irrigating solution for TURP has not shown signi¿ cant differences in the outcome 13 . Similarly, use of warm irrigation À uid had no inÀ uence on the blood loss, however this reduced shivering and was comforting to the patients 14 .
In an attempt to reduce perioperative blood loss, transurethral vaporesection (TURVP) was compared with TURP in prospective randomized trials comparing clinical outcome and morbidity, which showed no signi¿ cant differences in any of the parameters evaluated 15, 16 . However, other investigators have shown bene¿ cial effect of the use of a thick vapour resection loop for TURP coupled with higher generator settings for prostates >40grams, as this signi¿ cantly reduced operating time, blood loss, irrigants requirement, nursing contact time, and duration of catheterization, besides providing clear vision during surgery and ease of resection without concomitant in complications 17 . The major disadvantage is the lack of a histological specimen with this version of prostate vaporization, which can lead to missed diagnosis of clinically signi¿ cant cancers 18 .
A combination of interstitial laser coagulation (ILC) control using an Nd:YAG laser followed by resection of the bladder neck or the median lobe with limited TURP led to reduction of blood loss and of the risk of TUR syndrome 19 . This has been con¿ rmed in ex vivo models of porcine kidneys showing better haemostasis than TURP 20 . More lately, bipolar resection using the Vista device exhibited signi¿ cantly less blood loss compared to TURP and is shown to be effective and safe especially in patients with larger prostate and high risk factors 21 .
Recent randomised trial comparing Thulium laser resection of the prostate-tangerine technique (TmLRP-TT) and standard TURP has shown TmLRP-TT as an almost bloodless procedure with high ef¿ cacy and little perioperative morbidity 22 .
Other minimally invasive treatments for BPH are transurethral needle ablation (TUNA) and transurethral microwave thermotherapy (TUMT). TUNA is performed by placing interstitial radiofrequency (RF) needles through the urethra and into the lateral lobes of the prostate, causing heat-induced coagulation necrosis. The tissue is heated to 110°C at an RF power of 456 KHz for approximately 3 minutes per lesion 23 . Likewise, TUMT involves the insertion of a specially designed Foley-type catheter into the bladder, allowing a microwave antenna to be positioned within the prostatic fossa. Microwaves are then created to heat and destroy the hyperplastic prostate tissue 24 . The coagulation defect thus created, widens the urethral passage. The data comparing the outcomes of minimally invasive treatments with the TURP are inconclusive regarding blood loss, length of catheterization and hospital stay. Long-term comparative trials are needed to determine if the minimally invasive therapies are superior to standard TURP 25 . Pathologically BPH is characterized by an increased proliferation of stromal and acinar cells, sustained by increased vascularization (neoangiogenesis) and increased expression of vascular endothelial growth factor 26 . Recent studies have also shown that ¿ nasteride reduces dihydrotestosterone synthesis, interacts with endothelial growth factors, thus reducing angiogenesis and the prostatic volume. This represents a fundamental advance in limiting intra-and postoperative bleeding in patients undergoing TURP. This hypothesis has been tested by several investigators in prospective randomised trials and have concluded that preoperative administration of ¿ nasteride is associated with signi¿ cant reduction of perioperative blood loss which is evidenced by maintenance of normal postoperative haemoglobin and minimal requirement of blood transfusion 27, 28, 29 .
With the relatively recent introduction of pharmacological and other surgical treatment modalities, the performance of TURP appears to be in decline. A recent survey from a UK centre has shown 31% reduction in the rate of TURP in the year 2000 compared to 1990 and the major indication for TURP is urinary retention 30 .
In conclusion, from the data accrued from our own study, there was no correlation between the blood loss and the type of anaesthetic administered, resection time, and weight of the resected prostate, their histology, preoperative catheterisation and UTI. It was apparent that there was no set pattern of blood loss related to afore-mentioned variables and it was impossible to predict which patient was most likely to have increased perioperative blood loss following TURP. A meticulously performed TURP with reasonable speed and attention to details is the way forward in reducing perioperative blood loss.
